Identification of key residues in the amino-terminal third of human interleukin-1 alpha.
Two mutational approaches were used to perform a thorough structure-function analysis of the first 53 residues of the 159-residue cytokine human interleukin-1 alpha (hIL-1 alpha). In this study, a total of 26 deletions, 97 multiple amino acid substitutions, and 46 single amino acid substitutions were examined. A synthetic hIL-1 alpha gene with many unique restriction sites was constructed to facilitate the molecular manipulations that were performed. The mutational methods employed include: Bal-31 exonuclease-generated deletions at unique restriction sites and combinatorial cassette mutagenesis via segment replacement with synthetic DNA. The mutant hIL-1 alpha proteins were expressed at high levels in Escherichia coli and were assayed for biological activity in a mouse T cell proliferation assay. We observed that the activity of hIL-1 alpha was extraordinarily sensitive to deletion mutations. Most internal deletions of as few as 1 or 2 residues substantially reduced biological activity. Combinatorial cassette mutagenesis on residues 13-53 of hIL-1 alpha identified 15 important residue positions. Of these, 8 displayed strong preferences for residues with hydrophilic side chains, and the remainder preferred hydrophobic side chains. We found that functional hIL-1 alpha had an absolute requirement for a basic residue (Arg, Lys, or His) at either position 15 or 16, and that Leu was preferred at position 40.